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(1) 转移性乳腺癌细胞 MDA-MB-231 的核酸适体筛选及应用。 







上皮细胞 MCF-10A 为反筛细胞，利用 Cell-SELEX 技术经过 15 轮筛选，获得 6
条高特异性和高亲和力结合靶细胞 MDA-MB-231 的核酸适体。核酸适体的 Kd


































亲和力考察，发现其中的最优序列 XL-33 与靶细胞 SW620 的 Kd 达 0.7 nM。初
步研究表明，核酸适体 XL-33 的靶标可能是细胞表面膜蛋白。在生理温度 37 ℃
下，此核酸适体同样对转移性结肠癌细胞 SW620 表现出非常好的特异性识别能
力。另外，经过序列优化，获得与最优核酸适体 XL-33 具有类似识别力和选择
性的截短序列 XL-33-1。序列 XL-33-1 仅含有 45 nt，这将更加有利于核酸适体的
合成与修饰。因此，核酸适体的功能多样性和对转移性结肠癌细胞的优良选择性

























Metastasis is the leading cause of cancer deaths, and traditional diagnostic 
methods based on morphologic criteria mainly image the advanced manifestation of 
cancer. Aptamers evolved by Systematic Evolution of Ligands by Exponential 
Enrichment (SELEX) are known as the ―artificial antibody‖ with high affinity and 
specificity to their targets. Compared with antibodies, aptamers have significant 
advantages, including wide targets, simple synthesis and modification, high stability, 
lower molecular weight as well as low immunogenesis. Therefore, it is of great 
importance to develop molecular ligands that can specifically recognize metastatic 
cancer cells for earlier diagnosis, appropriate treatment and accurate prognosis of 
metastatic cancer. Aiming at the selection and application of aptamers against 
metastatic cancer cell, this thesis is composed of the following two parts: 
(1) Selection and application of aptamers against metastatic breast cancer cells 
MDA - MB - 231 
Breast cancer is the most common female cancer. Usually, clinicians diagnosed 
breast cancer by microscopic analysis of the biopsy, mammography, ultrasound and 
MR imaging. However, these diagnostic methods based on morphologic criteria, such 
as size, texture and tissue attenuation can only provide information regarding tumor 
volumetric and morphologic qualities. In contrast, molecular imaging interrogates the 
abnormal molecules that are fundamental to neoplasia. Because changes in molecules 
associated with a tumor can be detected much earlier than changes in tumor size, 
developing aptamers with specific recognition to the abnormal molecular on the 
surface of metastatic breast cancer cells has great significance for early detection of 
cancer metastasis. 
Based on Cell-SELEX, we have identified a panel of DNA aptamers with high 
affinity and specificity for breast cancer cells MDA-MB-231 derived from metastatic 
















aptamers were subjected to flow cytometry and laser confocal fluorescence 
microscope to evaluate their binding affinity and selectivity. The aptamer LXL-1 with 
highest abundance in the enriched library demonstrated a low Kd value (44 nM) and 
excellent recognition capability to subtle difference between the cells from different 
metastatic-sites, pleural effusion and pericardial effusion, respectively. The target of 
aptamer LXL-1 with the best recognition and selectivity has been preliminarily 
determined as membrane protein on the cell surface. Structural studies resulted in a 
truncated sequence LXL-1-A with the same recognition capability to target cell 
MDA-MB-231 as LXL-1. Tissue imaging results showed that aptamer LXL-1 was 
highly specific to the corresponding tumor tissue and displayed 86% detection rate 
against breast cancer tissue with metastasis in regional lymph nodes. These results 
mentioned above suggest that aptamer LXL-1 will become a promising molecular 
imaging probe for prediction of cancer metastasis. 
(2) Selection of aptamers against metastatic colon cancer cell SW620 
The incidence of colon cancer ranks third in males and after breast cancer in 
females. With the development of the disease, colon cancer gradually to distant 
metastases, more than 20% of patients present with metastatic colon cancer at the time 
of diagnosis. Even after radical resection, nearly half of colon cancers patients are 
eventually diagnosed with distant metastases. Therefore, in order to effectively 
prevent tumor metastasis and recurrence, it is of great importance to develop new 
aptamers that can specifically recognize metastatic colon cancer cells for earlier 
diagnosis and appropriate treatment of metastatic cancer. 
We have identified a panel of DNA aptamers specifically binding to SW620 cells 
derived from metastatic site-lymph node with SW480 cells in situ from the same 
patient as control by Cell-SELEX method. Flow cytometry was performed to evaluate 
the binding affinity and selectivity of the selected aptamers. Among them, aptamer 
XL-33 has the lowest Kd value (0.7 nM) and excellent selectivity. The target of 
aptamer XL-33 has been preliminarily determined as membrane protein on the cell 
















recognition capability and selectivity as XL-33. Therefore, the excellent targeting 
property and functional versatility of aptamer XL-33 (or truncated XL-33-1) lay a 
good foundation for the earlier diagnosis and targeted therapy of cancer metastasis as 
molecular probes. 
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